The property of glucose nonfermentation, characteristic of the genus Veillonella, was investigated in V. alcalescens Cl, a strain of sheep rumen origin. Cell-free extracts as well as intact cells were incapable of glucose fermentation, thereby eliminating the possibility of nonpermeation. Assimilation of 'IC-glucose was not detectable. Of the 10 glycolytic enzymes, hexokinase, phosphoglyceromutase, and pyruvate kinase were not detectable. The other glycolytic enzymes were present.
The genus Veillonella comprises one small taxonomic group of bacteria which are unable to dissimilate simple carbohydrates. Members of this genus are strictly anaerobic, gram-negative cocci which are indigenous to rumen of sheep and cattle, as well as to the mouth of man and certain rodents. Of the two species which comprise the genus, V. alcalescens (formerly known as V. gazogenes and Micrococcus lactilyticus) has been the more extensively studied with respect to physiology and metabolism. This organism, although metabolically inactive on glucose and other carbohydrates, actively ferments lactate, pyruvate, oxaloacetate, malate, and fumarate (5, 7, 11) in support of the growth process.
This study was initiated to establish the physiological basis for this unusual fermentative behavior for anaerobic bacteria. During the course of this investigation, Rogosa et al. (12) reported a similar study with an oral strain (VH-11) of V. alcalescens. Their data suggested an intact glycolytic system in this organism with the single exception of the enzyme hexokinase. It was also reported by these investigators that several other strains and species of Veillonella likewise appear to lack hexokinase activity.
The results reported here corroborate the hexokinase deficiency in V. alcalescens, and indicate additional deficiencies in two enzymes at the triose phosphate level of glycolysis in strain Cl of this organism.
Related studies of V. alcalescens Cl dealing with the, detection of enzymes of the pentose phosphate pathway are reported in the following communication (10 The hexokinase deficiency explains nonutilization of glucose by this strain, and this result is in agreement with the earlier finding by Rogosa et al. (12) of a hexokinase deficiency in strain VH-1 of V. alcalescens. The latter investigators also demonstrated pyruvate formation from hexose phosphates by extracts of V. alcalescens VH-11, and suggested that, with the exception of hexokinase, this organism possesses an otherwise intact glycolytic system. The present investigation shows by specific assay methods that V. alcalescens Cl is also deficient in the enzymes phosphoglyceromutase and pyruvate kinase. Excluding possible strain differences, the present findings suggest that the conversion of hexose phosphate to pyruvate, or vice versa, by V. alcalescens must proceed via reactions which effectively circumvent the lesions. Although the absence of hexokinase appears to be a common property of the species, it is conceivable that the relative intactness of the overall glycolytic scheme is subject to variation between individual strains of the organism. It would be of comparative significance to determine the glycolytic enzyme profile of several strains of V. alcalescens.
Of the demonstrable glycolytic enzymes in V. alcalescens Cl, phosphohexose isomerase, aldolase, and enolase are present at comparatively high levels ( Table 1 ). The possible significance of the rather high level of enolase activity is difficult to explain in view of the relative position of this enzyme to two of the undetectable glycolytic enzymes. It would seem probable, however, that enolase and the other demonstrable glycolytic enzymes in V. alcalescens Cl function in gluconeogenesis.
The detectable enzymes in V. alcalescens Cl may be vestiges of a once functional glycolytic system. In view of the total inactivity of this organism on glucose, the presence of 7 out of 10 glycolytic enzymes in this organism suggests that they are involved in biosynthesis of pentose and hexose via a modified glycolysis reversal. Such a biosynthetic pathway would, of course, necessitate circumvention of the apparent pyruvate kinase and phosphoglyceromutase deficiencies. In addition, a bypass of the essentially irreversible phosphofructokinase reaction also would be required. The latter requirement could be fulfilled by fructose diphosphatase (EC 3.1.3.11), an enzyme for which presumptive evidence has been obtained in V. alcalescens VH-11 (12) . Gluconeo 
